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THE COVER
The not-too-soon-forgotten
ice storm of December,
1969, is
the subject of this
issue's cover by Photographer
Bill Cross.

By Peter M. Bourque
Fishery Biologist

S

URVEY??
What is the first thought that pops
into your head when you hear the word survey?
To many people, the word means the surveyor or
forester with his transit or compass. To the business
man or housewife, survey might mean a door to door
poll; but to the fishery biologist, the word survey, or
more specifically lake survey, means a scientific examination of the physical, chemical, and biological f eatures of a lake and the streams associated with it.
From a lake survey, fishery biologists learn the fundamental facts about a lake that are necessary in devising a fishery management plan.
Preliminary work begins in the off ice. The lakes
to be surveyed are located on U.S. Geological Survey
maps or aerial photos, and two enlarged outline maps
are made for each lake. The acreage of each water
is measured and recorded, and the maps are filed to
await the summer survey season.
The actual field work is perf armed near the end of
July and in August. This time of year is generally
the most critical for fish life, and the biologist has an
opportunity to see the waters under the poorest conditions possible when high temperatures, low oxygen,
low water levels, and low flows in the tributary
streams and outlet prevail.
Maine's varied game fishes require different water
depths for habitat so, first of all, it is important to
take depth soundings over the entire lake. Sounding

What's ItAllAbout?
lines are run and depths recorded at urned intervals.
On small, remote ponds, biologists use a lead and
chain to sound. Larger, more accessible waters are
sounded with a recording fathometer which makes a
permanent graph of the bottom contour of the lake.
From this data, the familiar map showing water depths
over the entire lake is prepared.
Most fish live over a wide temperature range, but
some game fish will not survive at temperatures where
others do very well. For this reason, temperatures
are taken from the surface to the bottom, using an
electric thermometer. After recording water temperatures, the biologist uses a chemical test to determine
the amount of dissolved oxygen in the water at various depths and temperatures. Since some game fish
require more dissolved oxygen to thrive than others,
it is important to check the oxygen at several depths.
Various combinations of temperature and dissolved
oxygen tell the biologist the volume of water suitable
for the different species of fish.
In addition to the oxygen determinations, two other
chemical tests are performed--pH and total alkalinity
tests. The pH is a relative measure of acid intensity.
Although fish live over a fairly wide range in pH, extremes may cause slower growth and hamper other
vital activities. A pH reading may also aid in detecting areas of pollution in a lake. The total alkalinity
is a measure of the lake's fertility.
Generally speaking, the waters with high concentrations of chemical nutrients are the most productive
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of fish life. Here in Maine, most of our lakes and
ponds are quite infertile. Knowing the fertility of a
lake can be a key factor in determining an optimum
stocking density if stocking is found to be necessary.
our game fish require a special kind of
spawnmg and nursery area. The biologist evaluates the quality and quantity of spawning and nursery
area in the lake. Since the brook trout and salmon
are stream spawners, the outlet and inlets to the lake
must be closely examined. For each species, the proper size and quantity of gravel along with suitable
stream flows must be available for successful natural
reproduction.
Suitable flows and temperatures, along with a sufficient food supply and cover, must all be present to
provide adequate nursery area for the young trout and
salmon fry. An important part of the stream evaluation consists of a search for obstructions to fish migration. In some waters, a natural falls or dam may
prevent salmon or trout from reaching a valuable
spawning area. If an obstruction is found on an outlet stream, it may prevent fish from re-entering the
lake after dropping downstream to spawn.
The biologist may recommend removal of an obstruction or construction of a fishway to aid the fish
in returning to the lake. In some cases, obstructions
may be helpful to the lake fishery upstream by preventing the migration of undesirable species not already present in the lake. Here, maintenance of the
obstruction would be of great importance, as additional competition in the lake might serve to reduce the
food supply and survival of our important game
species.
Probably the most interesting and intriguing part of
the lake survey is finding out just what species of
fish are present -- their sizes and relative abundance.
Since time is a limiting factor, the biologist can not
depend on a hook and line to get this information.
He
must resort to more effective means; hence, the use
of gill nets, trap nets, seines, minnow traps, and diving with both snorkel and scuba gear is necessary.
The use of gill nets and trap nets is the most common practice for capturing mosts pecies. Beach seines,
minnow traps, and divers are often employed to capture or identify many of the smaller fish. All fish
taken in the survey are counted, and their numbers
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and lengths are recorded. All game species are measured and weighed, and a scale sample is taken so the
fish can be aged when the biologist returns from the
field. The fish are then dissected and the sex and
age recorded for each. The stomachs are dissected
and the various food items noted. Additional remarks
such as general condition of the fish, evidence of
parasites, egg development, etc., are also recorded at
this time.
After all nets are pulled and the fish checked, the
major portion of the field work is completed. In a
lake where the dissolved oxygen content is marginal
for the survival of game fish, a late winter check is
made when the oxygen is expected to be at its lowest.
When the field investigation is finished, all the data
gathered is combined and condensed into a lake survey report.
These reports, written for the fisheries
surveyed, contain a depth map (not for navigational
purposes), a list of the species of fish present, surface and bottom temperatures, general description of
the pond, access at the time of the survey, and the
present or recommended management for the water.
of the completed lake surveys may be
obtained free of charge by writing Maine Dept.
of Inland Fisheries and Game, State House, Augusta,
Maine 04330. Any survey listed in this index may
be purchased at a cost of 10 cents each, minimum
mail order of 20 cents.
•
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Game Division biologists interviewed hunters and
examined deer at check stations operated throughout
the state during last fall's hunting season. Biologist Phil
Bozenhard of Ashland, right, manned one of the stations
and talked with a number of
hunters in his northern Maine area. (See article on page 26.)

The Game Division has established five meterological
stations in northern and western Maine to determine what
stress winter weather has on deer. About 30 snow
measuring stations have also been established in deer
wintering areas. Checking readings at this northern
Aroostook County station are Regional Game Biologist
Henry Carson, Game Division Chief
Howard Spencer, and Deer Project Leader Dr. Fred Gilbert.

Warden Dick Hennessey of Augusta and one
of many deer chased and killed by dogs.
Dog owners are urged to keep their pets under
control to stop this harassment
and slaughter of deer. (See article on page 25.)

4

Maine Fish and Game-Winter 1969-70

Photographer
Tom Carbone has done
much of the Department's
aerial
photography
work, including the pond
reclamation
shot below. Warden
Pilot Dick Varney
is at the controls.

Trail of rotenone marks path of boat during Fishery
Division pond reclamation
project.
The Division reclaimed
four ponds in 1969, bringing
the
total number to 126 and the total area to 8,040 surface acres.

Chief Engineer John Ketner operates the
gate of the new water control dam at Bog Brook.
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NNEBEC
By Robert E. Foye,
Charles F. Ritzi,
and Roger P. A uClair
Fishery Biologists

ENNEBEC is an Indian name meaning "long quiet
water." The river takes its name from the long
stretch without falls below Augusta. Today, the
name might well apply to many other sections of the
river, for the Kennebec of our time is quite unlike the
Kennebec of the Abnakis.
The Abnakis who lived on the shores of the river fed
upon the fish that thrived in its waters. Fish were
plentiful and in no danger from the Indians. To blame
them for the deplorable conditions that exist in the
Kennebec today would be a grave injustice.
With the passing of the Indians in the relatively short
period of time since the coming of our forefathers, we
have also witnessed the passing of the river's valuable
anadromous fishery resources. Early white settlers built
dams which destroyed many of the river's natural characteristics. Shallow areas of quick water and natural
falls along the main river were changed into long, deep
impoundments stretching from the head of tide at Augusta
nearly to Moosehead Lake. The shallow, riffle areas
which were destroyed were the spawning and nursery
areas so vital to the continued existence of salmon and
shad. Many of the major tributaries of the Kennebec
suffered the same fate.
For many years, the waters of this vast drainage
have been used as dumping grounds for a great variety
of pollutants. Many of the pollutants are complex, and
it is difficult to determine their exact identify or how
they adversely affect fish and other aquatic life.
At the same time that Maine's early Fishery Commissioners began complaining about pollution and noticeable declines of fish in the Kennebec, another grave mistake was made. Some of our ancestors, remembering
how their families had raised carp in private ponds in
the ''old country," encouraged the federal government to
bring carp to this country. Maine folk got their share,
and carp were stocked at one time or another in 15
of Maine's 16 counties. Most carp introductions were
unsuccessful, but some of the fish became established in
the tidal waters of the Kennebec.
Many years later,
biologists and sportsmen recognized the serious error
that had been made. Fortunately, the Augusta dam prevents these most undesirable fish from entering the waters
of the Kennebec drainage above tidewater.
Today, fish management in the Kennebec River is a
difficult and complex problem. By necessity, it becomes
a part of the multiple-use concept of river management.
Nevertheless, one fact stands out above all others: little
has ever been done to improve conditions in the Kennebec to make it suitable for fishing and other recreational
uses.

This article is condensed from the report "Fish Management in the Kennebec River," Fishery Research Bulletin No. 8.
Copies of this booklet are available from
the Department's Augusta office for 25¢ apiece.
Maine Fish and Game-Winter 1969-70

of the Kennebec River: The
Kennebec once supported very large runs of anadromous fish. Atlantic salmon, shad, and alewives once
ascended the river and some of its tributaries nearly to
their headwaters.
By the late 1700's, several dams already obstructed
fish migration in the Kennebec and its tributaries.
Atlantic Salmon. These splendid fish have all but vanished in the Kennebec.
Occasionally, but not every
year, a few sea-run salmon are still seen near the Augusta
dam, but only rarely today is a sea-run Atlantic taken
by anglers in the Kennebec.
Sometimes, landlocked
salmon wander down the river from their haunts in
upper parts of the drainage and are mistaken for sea-run
fish.
Biological studies show that small numbers of young
Atlantic salmon are still produced in Togus Stream, a
tributary of the Kennebec River below Augusta. These
young salmon are frequently mistaken for small trout by
uninformed anglers. We have no knowledge of natural
populations of Atlantic salmon existing today in other
waters of the drainage.
Canadian and Maine biologists (Elson, 1957; Meister,
1962; and Cutting, 1967) have shown that each 100 square
yards of salmon nursery area produces only one to two
salmon smolts-fish which are two or three years old.
Smolt production varies, depending on kinds and munbers of competitive species present, predation by birds,
fish, and mammals, water temperatures, and stream flow,
the latter having a considerable influence on salmon production in our rivers and streams. The effect of stream
flow is discussed in more detail later in this article.
In estimating actual srnolt production, calculations
must take into account the loss of s molts over and
through clams during downstream migration to the sea.
Sizable smolt losses may occur at clam sites, particularly
hydroelectric installations.
Such losses may range from
10 to 20 per cent of the salmon smolts at each installation.
Of the smelts that survive their migration to
the sea, seldom more than 5 per cent return as adult fish.
Hetui 11s ranging from l to 2 per cent are normal for the
salmon streams of Maine and Canada.

The Augusta dam, the first of eleven obstructions
to fish
passage on the main river, serves the beneficial
purpose
of preventing
the spread
of carp to waters above tidewater.

J\NADROMOUS FISHERIES
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With a knowledge of the amount of salmon nursery
area in a drainage and an understanding of the factors
affecting stream survival of juvenile salmon and the
returns expected, we can estimate the salmon potential
of our rivers.
Potential smolt production for the entire Kennebec
drainage, based upon a production of one to two smolts
per 100 square yards of nursery area, would vary from
137 ,225 to 27 4,450 smolts annually. The expected number
of smolts reaching the sea will be significantly reduced
by losses incurred at many of the dams during their
downstream migrations. The number of salmon srnolts
that would reach the sea, after downstream losses at each
darn are deducted, is estimated to lie between 29,590
and 129,225 fish. Expected number of adults returning
to the river, based upon al to 2 per cent sea survival,
is estimated at 296 to 2,584 fish annually.
Angler harvests of Atlantic salmon in Maine rivers
normally vary between 15 and 25 per cent of the run.
From the estimated adult returns to the Kennebec, we
estimate a potential rod catch of from 44 to 646 fish
annually, if the full present potential of the river could
be realized.
Seven major obstructions without fish passage facilities
are located on the main Kennebec below Solon. Darns
at Solon and those impounding Wyman Lake and Indian
Pond compound the problem of Atlantic salmon restoration in the Kennebec.
Alewife.
In recent years, the alewife has become an
increasingly important anadromous fish in Maine. Towncontrolled alewife fisheries in several of Maine's coastal
drainages currently yield from $1.00 to $5.00 profit per
acre of available spawning area.
In addition to the commercial aspects, young alewives
serve as a forage fish for game fish and may act as a
buffer to predation on the young of more desirable game
fishes.
Lakes and ponds in the Kennebec drainage provide an
extremely large potential for alewives. Many of them were
7

Fish killed by pollution

in Merrymeeting

Bay.

A sport fishery for striped bass in tidal waters of the
Kennebec River below the City of Augusta has grown in
popularity during the past several years.

F

once the spawning grounds for this species, but dams
built in early times destroyed most of the runs. The
alewife fisheries that exist today are maintained by fish
which spawn in a small number of lakes and ponds and
dead water areas of the river and several tributaries in the
drainage below Augusta.

Smelt. F. T. Baird of the Maine Department of Sea
and Shore Fisheries described the current status of the
smelt fishery in the lower Kennebec estuary as follows:
"The smelt resources of the Kennebec estuary, though
not great, are considerably greater than the values attributed to them ... The fishery for smelts in this area is
largely a hook and line, shanty fishery through the ice,
or a dip net fishery in the spring. It is the experience
of this author that probably less than half the total
landings are even reported as such, as many of them are
used for home consumption or offered as door to door
sales which are never recorded."
Each spring since the middle 1960' s, anglers have
enjoyed early spring hook and line fishing for smelts
along the west shore of the Kennebec opposite Fort
Western in Augusta. Spawning runs of smelts have appeared close to shore and have attracted numbers of
smelt anglers.
This fishery, probably unique at this
time, is reminiscent of times when the Kennebec also
supported large runs of other anadromous species.
Shad and Striped Bass. The Kennebec was once noted
for its shad runs, but this species is only rarely taken
today in lower parts of the river below Augusta. The
life cycle of the shad is similar to that of the alewife,
but the shad spawns in slow-moving waters of rivers
and streams over sand and gravel riffle areas. Unlike
the alewife, the American shad is noted for its reluctance
or inability to use fishways , and unobstructed access to
and from spawning grounds is necessary to the maintenance of a good shad run.
Information on the shad potential of the Kennebec is
presently unavailable. Further studies are necessary to
provide this information.
8

SPORT FISHERIES.
A large variety of
fresh-water fish live in waters of the Kennebec drainage. Cold-water species predominate in the upper parts
of the drainage while natural populations of warm-water
species prevail throughout its lower sections. The stocking of cold-water species is judiciously employed in many
waters which lack facilities for natural reproduction.
The East Outlet dam at Moosehead Lake has been
a popular fishing site for many years. Anglers gather
here especially when the lake is rough or in the evening
for a last try before dark. Large numbers of salmon,
trout, and togue are caught from the dam during the
open-water fishing season.
Indian Pond, impounded by Harris dam, contains
fishable populations of lake trout, salmon, and brook
trout. Salmon and brook trout also occur along the
main stem of the Kennebec River between Indian Pond
and Wyman Lake.
Chain pickerel thrive in Wyman Lake and most flowages below Wyman Lake, but they are not found in the
drainage above Harris dam.
Rainbow trout were introduced into the Kennebec
River above Solon in 1933. The river and some of its
tributaries between Solon and Caratunk now contain
small, fishable populations of naturally-spawned rainbows.
Largemouth bass do not occur in the Kennebec drainage above Madison, and smallmouth bass and white
perch are not found in the drainage above Solon.
The fishery resources of the Kennebec below Madison
are more diverse than those in upstream areas. Warmwater fish prevail in the impoundments throughout the
middle and lower reaches of the river and the major tributaries above tidewater.
Landlocked salmon are occasionally caught by fishermen in lower parts of the Kennebec River. A few are
caught each year near Shawmut dam in Fairfield and
Benton and occasionally further down river. These
salmon represent downstream migrants from more heavily
populated areas upstream in the drainage.
RESH-WATER

BSTRUCTIONS AND POLLUTION.
From early times,
fish passage facilities have been non-existent in nearly all of the major obstructions on the Kennebec River and
its major tributaries. Lack of such facilities was responsible for rapid declines in runs of anadromous fish in the
drainage following construction of dams. The Augusta
dam had devastating effects on the fisheries in the Kennebec, and although facilities for fish passage were for
a time provided in this clam, they were far from adequate.
The Augusta clam was destroyed by freshets on numerous

0
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European corp taken from
the Kennebec
River at South Gardiner.

occasions in the middle and late 1800' s with little or no
regard given for fish passage when it was repaired or
rebuilt.
Eleven major dams now obstruct fish passage on the
Kennebec River between Augusta and Moosehead Lake.
One or more sizeable obstructions prevent upstream fish
passage at different locations on all of the major tributaries of the river.
Many of the smaller tributaries are
likewise obstructed
by man-made
dams.
Most of the
larger lakes and ponds and many of the smaller bodies
of water are impounded by dams without facilities for
fish passage.
Earlier in this report, mention was made of pollution
problems that existed
in the Kennebec some 80 years
ago. Our early Commissioners
referred to the Kennebec
as resembling the water of a neglected wood-yard rather
than a river.
Pollution
conditions
in the river have
steadily
worsened
since that time.
The Maine En-

Low river flow below Wyman dam. Low flows and
drastic fluctuations
in stream flow in
the upper reaches of the Kennebec
hove probably
hod a serious
effect
on fish
populations.

vironmental Improvement Commission wrote in 1966
with regard to conditions in the lower Kennebec:
"Although the Kennebec River has been highly polluted
for a number of years, the present day pollution has never
been paralleled in its severity.
Fish kills and odors
prior to 1963 were limited to the month of June and
associated with low spring river run-off and rising temperatures. Vast fish kills have occurred in 1947, 1957,
1963, and 1965.... "
In view of deteriorating water quality in the Kennebec,
the Maine Environmental Improvement Commission recommended to the 103rd Maine Legislature the upgrading
of segments of the main Kennebec and several of its
tributaries.
Thus, the 103rd Maine Legislature (1967) upgraded
several segments of the lower Kennebec and some of its
tributaries to Abagadasset Point to Class C. Class C
waters are those in the third highest classification and
must be of such a quality as to be satisfactory for recreational boating and fishing, for fish and wildlife habitat,
and for other uses except potable water supplies and
swimming, unless such waters are adequately treated.
Nearly all of the reclassified waters presently do not
meet Class C standards.
The main responsibilities for pollution abatement in
the Kennebec lie with the industries and municipalities
in the drainage. Although these reclassifications became
effective on October 7, 1967, a time schedule established
as part of the statute gives the responsible parties until
October 1, 1976, to implement changes which will result
in the waters meeting the prescribed standards.
Primary and secondary treatment of industrial and
municipal wastes is necessary if the upgrading of water
quality in the lower Kennebec is to become a reality.
In 1966, the Maine Environmental Improvement Commission estimated that more than $45,000,000 would be
needed to provide the facilities for primary and secondary
treatment plants in this drainage.
menace. A well established population of
European carp exists in tidal areas of the Kennebec
River below the Augusta dam and is a potential threat
to game fish populations in all of the inland fresh waters
of this drain age. Fish and wildlife managers are well
aware of the problems arising in many parts of our
country following the introduction of this species of fish.
Carp are vigorous swimmers and have the ability to
jump vertically five or six feet. They can pass through
any fishway designed to pass trout, salmon, or alewives.
A 25-year average annual count shows 15,000 carp using
the Bonneville Dam fishway on the Columbia River.
Isolated populations in the Kennebec River below
Augusta have been held in check by high dams and the
apparent inability of carp to tolerate sea water.

T
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Nevertheless, we are faced with a tremendous hazard:
the possibility
of carp spreading into o'ther inland
waters.
Many states will sadly testify to the extent of
this hazard, as millions of dollars have been spent in
vain attempts to control carp and repair the damage to
countless thousands of acres of game fish and waterfowl
areas.

of long logs and pulpwood. The
transportation of long logs and pulpwood from staging areas in the headwaters of the river to downstream
mills is one of the oldest water uses in the Kennebec.
While log drives have decreased, records show that pulp
drives have more than doubled in the Kennebec since the
1940' s. The 1965-67 drives were two to three times those
of the early 1960' s and an even greater multiple of the
drives of the 1950's.
Bark deposits and sunken pulpwood on the riffle areas
and in the deeper pools have a detrimental effect on fish
populations by rendering these areas unsuitable for
spawning, for nursery areas for juvenile fish, and for
cover for both juveniles and adults. These deposits also
decrease insect populations and other fish food. The
decomposition of sawdust and bark exerts a chemical
demand on the oxygen supply and often depletes the
oxygen content of the water to levels which are critical
to fish and other aquatic life.
Aside from its physical and chemical effects upon
aquatic habitat, pulpwood in the Kennebec is a deterrent
to the use of the river for recreation during many weeks
of each year. Wyman Lake, Indian Pond, the flowage
above Shawmut darn in Fairfield, and other sections of
the river are often jammed from shore to shore with
pulpwood which prevents navigation by boat and the
use of these areas for fishing, water skiing, waterfowl
hunting, and other recreational activities.

T

RANSPORTATION

Flows in the Kennebec River are regulated by several dams on the main river and its larger
tributaries. Major storage areas include First and Second
Roach ponds and Brassua Lake, which are tributaries
of Moosehead Lake; Flagstaff Lake and Spencer Lake in
the Dead River system; Lake Moxie; and Indian Pond
and Wyman Lake on the main river.
River flows are controlled and regulated by the Kennebec Water Power Company with offices in Waterville,
Maine. This company is made up of five major water
users on the river, namely, Central Maine Power Company, Kennebec River Pulp and Paper Company, Scott
Paper Company, Milstar Manufacturing Company, and
Bates Manufacturing Company. Although not a member
of the Kennebec Water Power Company, the Kennebec
Log Driving Company has certain water rights on the
river.
Flows in the upper Kennebec between Indian Pond
and The Forks have undergone noticeable changes since
1940. Harris dam, which impounds Indian Pond, was

S

built in 1954. Before that date, this section of the river
had high flows. The 1940-49 decade showed July lows
of under 500 cubic feet per second for only two years.
The period from 1958-67 (no data for 1962) showed consistently lower flows and daily fluctuations. July flows
of under 500 c.f.s. occurred an average of 27.4 days, less
than 300 c.f.s. on 18 days, and less than 200 c.f.s. on
2.1 days.
The duration of low flows has been about four to five
hours, with some up to 26 hours. A report on water
resources data for Maine for 1967, prepared by the U. S.
Department of the Interior in co-operation with the Maine
Public Utilities Commission and other agencies, lists a
minimum flow of 328 c.f.s. on August 31, 1967, in the
Kennebec River at The Forks.
Noticeable changes in flow patterns have occurred
since 1950 in the Kennebec River between Wyman dam

TREAM FLOW.

10

Boomed pulpwood often jams sections of the river
from shore
to shore, curtailing
recreational
uses.
Sunken pulpwood,
sawdust,
and bark
deposits hove a detrimental
effect on fish populations.

and Solon. Flows in this section of the river before the
Harris and Flagstaff dams were built would seldom have
been below 1,000 c.f.s. in July. The lowest July flow
during the decade 1940-1949 was 819 c.f.s.
Wyman dam was built in 1930. Flows below Wyman
Lake from 1932 to 1934 in July showed very few days
with flows below 1,000 c.f.s. and a low of about 340 c.f.s.
Low flows were of short duration.
During the period 1958 to 1967, July flows showed a
trend towards more frequent low flows down to about
215 c.f.s. The years 1964-1967 have shown a rapid jump
to almost daily lows of less than 300 c.f.s. (usually 215
Maine Fish and Game-Winter 1969-70

The lowermost two miles of Austin Stream -a tributary of the Kennebec-has been ruined as trout habitat by bulldozing for flood

c.f.s. or less) held for long periods (one to six hours).
This change inflowpatternisapparentlydueto
a change
in power generation. Originally, Wyman generated base
load power, and large volumes were discharged all the
time. Now the turbines operate at peak at certain hours
only, and stream flow is cut back as the turbines drop
to much lower generating rates.
In view of our studies (Havey, 1968) on Barrows Stream
in Washington County, where fluctuations in stream flow
have been the principal cause for variations in survival
of young salmon, it is quite probable that flows in the
upper reaches of the Kennebec and many of its tributaries have been low enough and variable enough to have
had a serious effect on fish populations. This is especially true of the years 1964 to 1967. Seasonal concentrations of pollutants in the lower river have also probably
been more variable following change in flow pattern.
Progress has been made in implementing revised minimum flows following publication of "Fish Management
in the Kennebec River" in 1969.
USTIN STREAM bulldozing.
Rain bow trout were
introduced into waters of the upper Kennebec
River in 1933. A Fishery Division study (Bond, 1955)
showed that rain bows were maintaining themselves and
were providing a valuable and attractive sport fishery
at that time though the total number of fish taken
was small.
The rainbow trout fishery appears to have declined
since 1955. Trap netting of several of the major rainbow trout spawning streams in 1968 produced only small
numbers of adult fish. No immature rainbows were
encountered in sections of the main river by electrofishing in 1968.
The 1955 study revealed that rainbows were reproducing
and doing well throughout the entire lower portion of
Austin Stream. Recent bulldozing of the stream bed in
the lowermost two miles of this stream by the towns in
this area, to alleviate flood damage along this section
of stream during spring run-off, has practically eliminated
the deeper pools which served as resting areas for adult
fish. Most of the large rocks and rubble which served
as cover for immature rain bows have been bulldozed
onto the banks.
This section of Austin Stream is no
longer considered good trout habitat.

A
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control.

of the Kennebec. Sound fish management is an important goal in the multiple-use
planning of our rivers. The Kennebec River has an important potential for a vast variety of recreational
activities including fishing, hunting, trapping, boating,
water skiing, swimming, and camping.
Shore property along the Kennebec has a high potential for home and cottage development, but poor
aesthetic surroundings in many sections today restrict
this type of development.
Realization of the tremendous recreational potential
of the Kennebec will res ult in great economic benefits
to the people of Maine. However, before these economically beneficial uses can become a reality, several highly
desirable changes and improvements in the present use
of the river are essential.
Water serves man's needs in many ways. As man
finds more time to relax, it becomes increasingly important that he be able to find and enjoy the pleasures
that are associated with clean, fresh water. Sacrifices
are inevitable. Water must be shared, money must be
spent to abate pollution, and constructive thinking must
replace the negative thinking of those who are intimidated by the question, "Would you rather have pickerel
or payrolls?"
•
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ping and exploring, got others to follow them and
establish trading posts from which sprang towns and
eventually some of today's cities.
A trapper's life was usually a very solitary one.
He existed for months on end in the forests and plains,
by wits alone. Living with the barest essentials, and
often in a bark or sod hut, he had to be tough to
survive. The elements were not the only thing he
had to contend with. Life was not held as high in
value then as it is now. The Indian, usually not very
partial to having what had always been his suddenly
being depleted by the white man, often retaliated.
The days of Indians and frontiersmen are, of course,
long gone, but the art of trapping still exists in America today, especially in Maine. There is hardly a
boy who grew up in the country who hasn't had a
go at it in one form or another. Whether it is a
mouse in the grain bin or a skunk under the back
porch, catching something in a trap appeals to many.
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license.
Beaver trapping is a hobby with a small income
in most cases. However, there are some who can.
supplement their regular incomes by several hundred
dollars each year. In one instance, a pair of trappers,
utilizing an airplane and snowmobile, sold their winter's catch for approximately $10,000.
With the modernization of snowmobiles, most trappers work in pairs for obvious reasons. With today's
machines, it is possible to go many miles in a short
time, and one man alone could be in serious trouble
in case of a breakdown or accident such as going
through the ice.
Beaver trappers as well as other trappers are usually
very secretive. They would sooner lose an arm than
divulge any of the secrets they employ in trapping,
such as how they make their sets.
This is undoubtedly a holdover from the days when fur was
high, and the competition was strong.
13

Beaver

By Warden Eric T. Wight

TrappersWalter Arnold, formerly
for more than 50 years,
pelts. Arnold has lived
wilderness
isolation
of

a fur
with
alone
l.:ittle

buyer and a trapper
one of last winter's
beaver
for years in the
Indian Pond, east of Greenville.

Beaver trapping is the most lucrative form of trapping we have in Maine. Each winter, several hundred
men and in some cases boys take to the woods to
trap beaver.
the first to utilize snowmobiles. Now that snowmobiling is such a widespread sport in Maine, many people are going into
areas where previously only the trapper had reason to
go. Most recognize the hitch-poles the trappers have
around a beaver flowage as having something to do
with beaver trapping, but many aren't aware of the
complete story that goes with them.
The old trapper of yesteryear would be amazed
to see his modern counterparts zipping here and there
in a couple of hours where he would have walked all
day. Snowshoes have for the most part become an
item of safety precaution similar to the life jacket
carried in a boat.
The beaver trapping season runs through January
and February in most of the state with some townships in the northern part open during December also.
Trappers pay ten dollars for a license annually
which permits resident trapping statewide in any
open town or township. The list of towns closed is
printed in local newspapers prior to the opening of the
season. In 1968, the Fish and Game Department sold
1, 103 of these licenses. The number of beaver trappers in this group is between seven and eight hundred.
A person who desires a trapping license must get an
application which he fills out and sends in. The application must be signed by a warden recommending
the person as a suitable license holder. Any person
having a conviction of breaking and entering or
larceny on his record is ineligible to hold a trapping
license.
·
Beaver trapping is a hobby with a small income
in most cases. However, there are some who can
supplement their regular incomes by several hundred .
dollars each year. In one instance, a pair of trappers,
utilizing an airplane and snowmobile, sold their winter's catch for approximately $10 ,000.
With the modernization of snowmobiles, most trappers work in pairs for obvious reasons. With today's
machines, it is possible to go many miles in a short
time, and one man alone couW be in serious trouble
in case of a breakdown or accident such as going
through the ice.
Beaver trappers as well as other trappers are usually
very secretive. They would sooner lose an arm than
divulge any of the secrets they employ in trapping,
such as how they make their sets.
This is undoubtedly a holdover from the days when fur was
high, and the competition was strong.

T

They're Alive., Well.,
and Active in Maine

T

of America is steeped with
legends-both true and some undoubtedly exaggerated-about
the frontiersmen and trappers who preceeded the settlers into the wilderness. It
was these hardy men who, as a result of their trapping and exploring, got others to follow them and
establish trading posts from which sprang towns and
eventually some of today's cities.
A trapper's life was usually a very solitary one.
He existed for months on end in the forests and plains,
by wits alone. Living with the barest essentials, and
often in a bark or sod hut, he had to be tough to
survive.
The elements were not the only thing he
had to contend with. Life was not held as high in
value then as it is now. The Indian, usually not very
partial to having what had always been his suddenly
being depleted
by the white man, of ten retaliated.
The days of Indians and frontiersmen are, of course,
long gone, but the art of trapping still exists in America today, especially
in Maine. There is hardly a
boy who grew up in the country who hasn't had a
go at it in one form or another.
Whether it is a
mouse in the grain bin or a skunk under the back
porch, catching something in a trap appeals to many.
HE EARLY HISTORY
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Photo by the author

Beaver are taken either by the traditional
steel trap (left) or by the newer Conibear
trap (above).
Note bait twigs
on pole

above

steel

trap.

Prices are determined by the total number of inches
that a pelt measures. By measuring across and up
and down and combining the two, it is determined
which size category the pelt falls in. The various
categories are:
Super blanket
Blanket
Extra large
Large
Medium large
Medium.
Small

HE VALUE OF BEAVER FUR varies along with other
kinds of fur.
From year to year the demand
varies according to changing styles in garments. If
the styles one year call for a certain kind of fur,
the price naturally goes up. When the beaver are
worth more, this generates a higher interest in trapping them. The 1969 season saw quite an increase in
interest in beaver trapping in Maine. In some thickly
populated areas, beaver flow ages will have as many
as half a dozen trappers set up on them, with each
trapper having several traps.
Once a beaver has been caught, it is skinned and
then the fat removed from the skin by a process called fleshing.
This is quite a painstaking as well as
time-consuming job if done right. The pelt is then
stretched and tacked onto boards in a circular shape.
Every trapper usually has his own favorite type of
fleshing tool.
They range from a World War II
Japanese bayonet in one case to a tooth from a mowing machine cutter bar. Once dried and tagged, the
pelts are ready for sale. With many trappers, it used
to be a matter of pride in how they prepared their
fur for sale.
Throughout the state, there are several fur buyers.
They are licensed through the Fish and Game Department
and usually buy for various fur houses
throughout the country.

T
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.... 70" and more
65" to 70"
.... 60" to 64"
55" to 59"
.. 50" to 54"
. ... 45" to 49"
Under 45"

It is interesting to watch a buyer exammmg a
trapper's beaver in the hopes of purchasing them.
· He is measuring and examining them for flaws in
the pelt such as areas of poor fur or possibly a cut
or hole due to an injury. An inch difference in his
measurement will sometimes put a pelt in a smaller
category than a trapper had measured.
Deductions
in price are made for various reasons; sometimes, some
good arguments ensue.
As in any enterprise, each
man is looking out for his best interest. With several
hundred dollars at stake, a little haggling is to be
expected. The 1967 value of beaver fur to the trappers in Maine was estimated by the Department at
$126,762.57.

Maine beaver in comparison to the rest of the
United States are considered to be among the best.
Maine and Quebec beaver always bring top prices
due to their rich, dark color. As late as the years
directly following World War II, beaver pelts were
worth one dollar for every inch they measured.
The
price has dropped to half or slightly less than that now.
Before a trapper may legally sell his beaver, or a
buyer legally buy them, each pelt must be ''tagged''
by a game warden. A metal seal is attached through
a leg hole in the pelt. The seal has a number corresponding with a cardboard tag also attached which
specifies the trapper's name and license number and
Maine Fish and Game-Winter 1969-70

Game Biologist
Harold "Doc" Blanchard and Warden
Charles
"Chick" Howe,
both of Greenville,
measure
beaver pelt.
The total of two diameter
measurements
at right angles determines
the size· category.

the township where the beaver was trapped.
A
duplicate tag is kept and forwarded to the Department.
In this way, records are kept which help in making
future beaver regulations.
Each trapper pays one
dollar per pelt tagged. This money is used by the
Department to help control nuisance beaver. Wardens
are frequently called on to dynamite nuisance dams.
The live traps often used to remove these beaver
are also purchased with this money.

T

for trapping beaver are the
same as years ago. Most traps are very similar in
design to the first steel trap reportedly invented by
Sewall Newhouse, the son of a blacksmith, in 1823.
Of course, there are some regulations which a trapper must follow. Traps may not be set less than 10
feet from a beaver dam or less than 25 feet from a
beaver house.
A more recent law restricts setting
a trap less than 4 feet from another person's trap.
The reason for this regulation is that in some areas
where beaver trapping is heavy, or there were only
one or two suitable places to set traps, trappers would
put traps everywhere.
Sometimes only a foot or two
separated them.
Often when a beaver was caught
fair and square in one trap, in his eff arts to get loose
under the ice, he became entangled in another one.
The problem that arises here is not hard to foresee.
It's also known that some trappers of dubious
character would, by use of a stick, reach under the
ice to see if everybody else's trap was all right.
Beaver traps, like any other trap, must bear the
name and address of the owner.
About the only thing different in the line of traps
used for beaver trapping is what is known as the
HE BASIC TECHNIQUES

Many trappers are now putting
snowmobiles to good use. These
two are shown with part of one day's

catch
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beaver.

Conibear trap, named after its inventor. The common
method of beaver trapping is with a steel trap on a
pole placed through the ice. It is baited usually with
poplar twigs nailed to the pole above the trap.
The Conibear is a different type altogether. Its
design calls for the beaver to swim through it. This
triggers the device and it snaps shut over the back and
kills much quicker and more humanely than the steel
trap. It is usually set in a narrow passage where the
beaver is traveling under the ice.
It is a deadly
contrivance and it does its work well. It has one
drawback in that it doesn't show much partiality to
the size or species of animal it catches.

T

to be considered in beaver trapping if we want to maintain a good population. Wardens and biologists together decide whether
a township is to be opened or closed. Heavy trapping
pressure and a high take one year may cause it to
be closed the next.
Snowmobiles have certainly
increased the pressure, and it will be interesting to
see if the beaver population stands up under it without some changes in regulations.
Biologically speaking, the ideal method in trapping
beaver is to catch the adult beaver from a house,
then pull the traps and leave the smaller animals.
Unfortunately, this often isn't the case. When many
trappers have traps around a house, someone may
take the large beaver;
and the rest (not knowing
what size was taken) leave their traps and catch
several small ones. Sometimes, a trapper will leave
a beaver tail nailed to his pole to indicate the size
of the beaver removed, but this is seldom done.
And occasionally, under this heavy pressure, a colony
will be completely trapped-out.
HERE ARE MANY FACTORS

in the past when the Hudson
Bay Fur Company took one blanket-size beaver
skin in return for a solid brass frying pan. This is
no longer the case, but, nevertheless, beave.r trappers
are still very much alive and well and active in the
State of Maine today.
With the proper control of
trapping regulations in the future, the same should
hold true for the beaver, also.
•
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Maine's Seabird Nesting Colonies
By Christopher M. Packard

H

and he came every
summer to shoot the terns. Barrels of them
were unloaded on the dock of Matinicus Harbor, and women on the island were paid to skin the
birds, rub them with salt and alum to prevent decay,
and pack them in wooden boxes. The skins were
taken off the island by a vessel to the ''westward,''
to Portland and New York for the millinery trade.
This account obtained by Carl Buchheister of the
tern trade at the turn of the century suggests the great
and widespread destruction that was in process at
that time. So great was it that the Maine press took
up the cause for protection in 1900. That same year,
the Maine Legislature passed a bird law to try to
stem the slaughter. With milliner's prices for gulls
and terns running as high as $12 a dozen, the law
itself would require enforcement to be effective.
Consequently, the National Audubon Society in 1901
appointed its first warden on the Maine coast (at
a salary of $5 a year) to help protect the birds during the nesting season.
This, together with efforts at the national level
to change taste in millinery styles, finally resulted
in halting the slaughter. Later, with the passage of
the Migratory Bird Treaty Act, our seabirds were
finally afforded complete protection, and the slow
process of recovery began. It is difficult to imagine
a time when gulls, terns, eiders, and other seabirds
were a rarity on the Maine coast, but this was the
case at the turn of the century.
Seabird colonies off the Atlantic coast have been
an object of interest since white man's first visit to
this continent.
In the early Icelandic sagas of Norse
visitation, we find mention of the seabird colonies.
Father Rasles mentioned the Indians hunting seabirds
in summer off our coast.
John Josselyn in 1674
spoke of them, as did Weymouth on his cruise in
1605. Coastal farmers in the 1800's used to have egging parties in seabird colonies.
Puff ins were shot
for food, and cormorants were used for fish bait.
E WAS FROM THE "OUTSIDE,"

One of the rarest nesting species on the Maine
is the razorbil
(auk). Only a few pair breed
this far south, these having
been observed
at Matinicus Rock only in recent
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coast

years.
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Our seabird colonies were looked upon as merely
one more manifestation of the inexhaustible bounty
with which this land of plenty had been blessed. But
for the public outcry against their wanton destruction,
several species might have been extirpated from our
coast.
AINE'S most famous seabird colony is Matinicus
Rock. On this treeless island, ten species of
seabirds nest.
Visiting the island in late June will
find activity at its height. Occupying the top of the
island are the arctic terns and herring gulls. More
than 2, 000 terns nest here, and if disturbed the whole
colony will rise in the air, wheeling and calling. It is
at times such as this that gulls may rush in, stealing
eggs and young.
There are about forty pair of great black-backed
gulls that nest near the southern end of the island.
Until last summer, a small colony of a hundred pair
of laughing gulls also nested on "The Rock." They
preferred the rank vegetation in the low area on the
western side.
On approaching the island, you will usually see
a few cormorant, spread-winged on a conspicuous
boulder.
While they do not nest here, they are
invariably present.
If you look carefully, you will
also see eider hens with their flotillas of young
cruising the shore.
They nested here earlier in
the summer.
Among the crevices of the ledges nest the alcids.
There are perhaps a hundred pair of puffin, five

M

razorbills, and several hundred pair of black guillemots. These birds may be seen sitting on the rocks
near their nesting crevices, or swimming on the ocean
below. A spotted sandpiper will be seen exploring the
shoreline, and you will hear the call of the savannah
sparrow from the summit of the island. This little
sparrow nests on almost every Maine coastal island
where there are open areas. Not seen are the petrels,
one of which will be incubating its single egg at the
end of its arm-length burrow made in the soft turf.
Its mate is far at sea, and will not return until the
onset of darkness. Almost all nesting niches on the
island are occupied by some species of bird.
UPPLEMENTING the attraction of these nesting
species is the chance to see other interesting seabirds on trips to and from the nesting colonies.
Sooty
and greater shearwaters and Wilson's petrels are among
species found in Maine waters in summer. These
birds are, biologically, wintering with us; nesting during the winter months in the southern hemisphere, they
have migrated to the Maine coast during their nonbreeding season. The Bluenose Ferry trip from Bar
Harbor to Nova Scotia offers a wonderful chance to
see such birds. Readers would be surprised at the
number of people coming from out of state simply to
make this crossing for the purpose of bird watching.
It is perhaps difficult for the ''non-birder'' to appreciate the enthusiasm and the lengths to which birders will go to enjoy their hobby. In terms of cash
outlay, many birders will spend more, simply to visit
Maine's seabird colonies, than many sportsmen pay

S

About one hundred pair of puffins nest at
Matinicus, and are the only puffins that nest in the
United States.
Many bird watchers travel great
distances to catch a glimpse of this
bird with its large, colorful bill. Photos courtesy of the author.
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for an entire season of hunting. On Machias Seal
Island, photographic blinds have been erected to accommodate the increasing number of visitors. Many
charter trips are made each summer to Maine's seabird colonies.
I personally have taken as many as
200 people in one group just to see the Matinicus
puffins.
This increasing interest in bird watching poses a
problem.
One of the reasons our seabird colonies
have thrived is that they are usually located on uninhabited islands. Visiting a colony can cause considerable damage if the adults are kept from incubating, or if eggs and young are left exposed too long.
On islands where petrels nest, there is a danger of
depressing the burrows, perhaps crushing adult and
egg alike.
The eggs of terns are so well camouflaged that one must look carefully to a void stepping
on them. In many cases, it is better not to land on
these islands but simply circle them by boat, enjoying
the birds in that manner.
Increased recreational pressures are another problem. With increased boating along our coast, many
people are landing on these islands just for picnics and
a summer outing, giving little thought to their disruption of nesting activity. There is an increasing
need to acquire more of these islands and set them
aside as sanctuaries; just as there is an increasing
need to develop more recreational areas along our
coast and on our islands. The Maine Fish and Game
Department is acutely aware of this problem and has
been acquiring nesting islands by gift, transfer from
the Maine Forestry Department, and has had one nesting island bequeathed to the Department.
that our Maine seabird colonies
hold such special interest for American birders,
who are anxious to see that they are afforded proper
protection, is that they mark the southern breeding
limit for several species.
These include the puffin,
razor bill, black guillemot, Leach's petrel and the common eider; they breed no farther south than the coast
of Maine.
While extensive colonies of puffins occur in the
Maritimes, the hundred pair at Matinicus constitute
the only colony in the United States. Puffins spend
the winter far at sea, and a birder who wishes to list
this species must visit a breeding colony. This bird
with its spectacular beak holds a special fascination
for people who will travel remarkable distances and
endure much discomfort simply to catch a glimpse of
it. Another reason for seeing this bird at this season
is that its large bill is colorful only during the breeding season, the outer layers being cast off late in
summer.
We have a few pair of razorbills (auk) breeding
on Matinicus Rock, and perhaps also off Cutler.
These nesting sites have been established only in the
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past few years. This species winters along the New
England coast, but it is never so common that you
can be sure of seeing it. Again, a razorbill seen in
summer in a Maine seabird colony will constitute for
many bird watchers, a "lifer,"
a species that they
have never seen before.
We are hopeful that the
pairs at Matinicus Rock will increase.
The third member of the alcid family nesting in
Maine is the black guillemot.
The "sea pigeon" is
a familiar sight along our coast, both winter and summer. While a pair may have nested on the Isles of
Shoals this past summer, its nesting range really
extends from Muscongus Bay eastward. In summer, it
sports a black plumage with conspicuous white wing
patches; the winter plumage is grayish-white.
All
three of our ale ids pref er to breed on boulder-strewn
islands, laying their eggs deep in crevices, safe from
marauding gulls.
HE ONLY "Mother Carey's Chicken"
that nests
in Maine is the Leach's petrel. This bird nests
in burrows from Muscongus Bay eastward.
It may
inhabit treeless islands like Matinicus Rock or may
nest in spruce woods such as on Greater Duck Island
off Mount Desert. At the Bowdoin Scientific Station
on Kent Island in the Bay of Fundy, Dr. Charles
Huntington is doing extensive research on this species.
He has found young petrels still in their burrows as
late as mid-November. This species spends much of
its life over the open ocean, yet has the ability to
navigate in the pitch of darkness through dense spruce
woods to its burrow. You will sometimes see Leach's
petrels on the Bluenose crossing as well as the Wilson's which does not breed here.
The common eider has been steadily increasing on
our coast. Adults with young are now fairly common
sights on islands from Casco Bay e vstward.
It is
difficult to imagine that the breeding population on the
Maine coast at one time was reduced to a low of perhaps only four breeding pair! Eiders had been mercilessly shot, and often fishermen would return with
100 or more birds after a morning's shooting.
Its
comeback dates from 1905, when the National Audubon Society leased Old Man Island and afforded protection to the eider during the breeding season. Extensive studies of this bird are now being made by
Maine's Cooperative Wildlife Research Unit at the
University of Maine in Orono.
A distinctive component of Maine's seabird colonies
is the cormorant, or shag. A cormorant colony is not
the most pleasant thing to visit, as the species has a
habit of regurgitating food for its young, and the resultant decay and smell has turned off more than one
birder. The species has been increasing on our coast.
Fishermen have long held a dis like for the species,
and with the bird now showing a fondness for tagged
Atlantic salmon smolt, fishery biologists are taking a
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rather dim view of it. The bird has been the object
of much persecution.
Its remains have been found in
Indian shell heaps, and Josselyn in 1674 wrote. how
the Indians used to go to rookeries at night to catch
the birds.
By the turn of the century, none bred
along the entire Maine coast. Today, it breeds along

the length of the coast on suitable islands, with colonies often as large as 500 to 700 pairs.
are also an ever present feature of
our seabird nesting areas. Their increase has
assumed startling proportions. From a low of perhaps 9,000 pairs in 1900, it increased to a point where
attempts to control it in the 1930's and early 1940's,
with the spraying of nearly 600,000 eggs, still had
little affect on its continued spread. The increase
appears to be correlated with man's mounting refuse
that furnishes an abundant food supply for the bird.
While this increase in gulls has posed serious problems
in terms of safety at airports and contamination of public water supplies, it also has created pressures on

H

ERRING GULLS

Although the dovekie does not nest on the
Maine coast, it is commonly found there during
and winter months. Coastal storms sometimes
force dovekies inland where their presence
arouses

considerable

interest

among

people

fall

finding

them.

other nesting species. The virtual destruction of a
number of tern and laughing gull colonies may be attributed to this increase of gulls.
The laughing gull has had great difficulty in maintaining breeding colonies in Maine. It prefers lush
grass for nesting sites, and the habit of pasturing
sheep on islands has destroyed much suitable habitat.
By the 1940's, there were no colonies in Maine. It
then was able to make a comeback in Penobscot and
Saco bays, but pressures from other gulls finally
forced their abandonment. A small colony discovered
in Washington County in 1968 may well be the only
breeding colony left on the entire New England coast.
Our third nesting gull is the great black-backed.
This species starts to nest earlier than the herring
gull and may constitute a natural predatory check on
that species. From a point of none nesting in Maine
in the 1920's, we are again witnessing what amounts
to a population explosion. The bird now nests along
the entire Maine coast, and, indeed, there are colonies
now in southern New England.
While these abnormal increases in gull populations
pose problems, there is an aesthetic quality to the
presence of gulls along our coast. From a biological
point of view, the social structure in gull colonies
constitutes a source of endless studies. For the birder coming from inland areas of the country, a visit
to a Maine gull colony is an exciting and new experience.

W

five species of nesting terns in
Maine, three are associated with our seabird
colonies:
the Arctic, common, and roseate. The
first two are the species that form our largest colonies. The Arctic is the principal species from Penobscot Bay eastward, while the common tern is the
species most apt to be seen to the westward. These
birds, which have made gratifying comebacks from the
days when they were so ruthlessly killed, are perhaps
the most graceful of our seabirds. They may also
be the species most threatened today by gull predation
and by human recreational pressures on their nesting
islands. The large colonies of Arctic terns in eastern
Maine are of special interest to birders, for, again,
this species is not found in any great numbers in
southern New England.
It is important that these
colonies be maintained.
HILE WE HAVE

very special about our seabird
colonies along the Maine coast. They are located
on islands of incomparable beauty and ruggedness,
containing species that will not nest further south.
These are birds that are intrinsically bound to the
sea, and visits to their offshore nesting colonies have
constituted for many bird watchers across America
some of their most memorable outdoor experiences.
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A CLOSE LOOK AT MR. SILVERSIDES

The
Landlocked
Salmon
By Kendall Warner
Senior Fishery Research Biologist

M

fortunate in counting among
its most valued game fishes the relatively
rare but highly prized landlocked salmon
(Salmo salar). Most fishery workers agree that the
landlcck 's name is really a misnomer, however, and
that this scrapper originated from the sea-run Atlantic
salmon through its physiological adaptation to the
lake environment, not by mechanical isolation as its
name would imply.
Landlocked salmon in Maine were originally distributed in four river basins: the St. Croix, including
West Grand Lake; the Union, including Green Lake;
the Penobscot, including Sebec Lake; and the Presumpscot, including Sebago Lake.
The salmon's
range has been extended considerably, however,
through numerous introductions by early f ish-culturists and more recent experimental plantings. The first
recorded introduction of salmon was in Cathance
Lake in 1868.
20

AINE IS INDEED

As of 1964, a total of 218 Maine lakes were known
to contain landlocked salmon. Salmon are present in
some lake in all of our 16 counties; Aroostook and
Hancock counties have the largest number of lakes
containing salmon.
When we think of a salmon lake, most of us visualize a large, deep, clear lake with rocky shores,
cool, well-oxygenated water in its depths, plenty of
smelts, and fed by a swiftly flowing stream with a
gravelly bottom. This is, in fact, ideal salmon habitat,
but as our research progresses ·in Maine, we are finding that salmon can tolerate much more ''marginal''
water quality conditions than we had previously
thought.
Experimental stockings have shown that
salmon can thrive, grow rapidly, and provide a good
fishery in such "marginal" lakes. These lakes may be
those with cold water in their depths but with mild
oxygen deficiencies or those with equal temperatures
from top to bottom where summer temperatures may
reach the mid-70's.
Our studies on the growth of landlocked salmon
have shown above all else that large variations occur
not only between different lakes but also within the
same lakes at different times. Determining the causes
of these growth variations and taking steps to rectify
slow growth problems when they occur is an important part of the work of Maine's fishery biologists.

Much of the information in this article was taken from a
manuscript in press entitled "The Landlocked Salmon (Salmo salar)
-Its Life History and Management in Maine," by Keith A. Havey
and Kendall Warner.
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salmon through its physiological adaptation to the
lake environment, not by mechanical isolation as its
name would imply.
Landlocked salmon in Maine were originally distributed in four river basins: the St. Croix, including
West Grand Lake; the Union, including Green Lake;
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Our studies on the growth of landlocked salmon
have shown above all else that large variations occur
not only between different lakes but also within the
same lakes at different times. Determining the causes
of these growth variations and taking steps to rectify
slow growth problems when they occur is an important part of the work of Maine's fishery biologists.

Much of the information in this article was taken from a
manuscript in press entitled "The Landlocked Salmon (Salmo salar)
-Its Life History and Management in Maine," by Keith A. Havey
and Kendall Warner.
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In many Maine lakes, salmon growth has periodically slowed to such an extent that "short" salmon
far outnumbered ''legals'', resulting in poor fishing.
Management measures in such cases can be undertaken to attempt to improve salmon growth and, consequently, the fishery.
Examples of slow, average, and fast salmon growth
in Maine lakes follow:
Length in inches at age

Slow growth
Average growth
Fast growth

3

4

5

6

9.8
11.8
19.6

12 .6
14.7
22.9

14.0
16.5
24.0

16.9
18.4

In general, salmon populations showing average
growth, where moderate numbers of large fish are
taken, seem to satisfy most fishermen. As we gain
more knowledge of our salmon populations and more
refined management techniques are developed, however, it may be possible to provide particular kinds
of salmon fisheries for different lakes.
For some
lakes, emphasis might be on a "quantity" fishery,
which would provide a catch of large numbers of
"average sized" salmon. For other waters, a" quality"
fishery might be made available, providing fewer fish
but of larger size.
food supply is necessary for satisfactory salmon growth and, consequently, good salmon fishing. Many early reports stressed the importance of smelts in the diet of landlocked salmon. In
fact, most of the early introductions of salmon were
accompanied by introduction of smelts to serve as a
food fish. Fishery Division studies have confirmed the
importance of smelts as salmon food. In recent studies, of 1, 713 salmon stomachs containing food, 32 per
cent contained smelts, and 24 per cent contained unidentified fish remains, many of which were probably
smelts. In some studies, smelts have occurred in as
high as 90 per cent of the salmon stomachs examined.
Insects and other invertebrates also comprise an
important part of the salmon's food, particularly before salmon reach fish-eating size. In the recent food
studies, this group of organisms was found in 4 7 per
cent of the salmon stomachs examined. Fish other
than smelts usually contribute relatively little to the
diets of salmon although sticklebacks, minnows,
suckers, and yellow perch are sometimes eaten. An
experiment is currently underway to determine the
value of landlocked alewives as salmon food.
Competition for available food and space-between
salmon and other fishes and among the salmon them-
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selves-is an important consideration in management.
As with other fish populations, salmon production is
undoubtedly reduced to some extent when there is
an abundance of other kinds of fish in a lake. Competition is probably most severe with species such as
the brown trout that utilize the same food, living
space, and spawning and nursery areas. Competition
with warm-water fishes such as bass, perch, and pickerel exists both between the younger, insect-eating
salmon and the older, fish-eaters. However, we have
found that salmon can tolerate a much higher degree
of competition from warm-water fishes than we formerly believed. While excellent salmon fisheries are
present in waters containing populations of other
fishes, salmon along with a single forage fish would
probably provide the best fishing.
Competition among salmon themselves for food and
space is probably one of the most serious kinds, because life requirements are essentially similar for each
individual. In fact, our studies have shown that too
many salmon in a lake can cause slow growth, resulting in a population of ''stunted'' salmon that provides
poor fishing quality. Poor survival has also been experienced in some cases when a lake is stocked heavily with salmon for two successive years. The poorer
survival of the second group is presumably the result
of competition between the two groups of stocked fish.

L

in Maine usually spawn between mid-October and late November although
they may commence moving toward spawning areas
many weeks earlier. Salmon spawn over a gravel or
rubble bottom in the swift current of a lake inlet or
outlet. Males arrive on the spawning grounds first.
Females usually choose a nesting site at the head of a
riffle or the tail of a pool. The female digs an egg pit
in the gravel by turning on her side and flapping vigorously with her tail. When the egg pit is finished,
the eggs are deposited by the female and fertilized
simultaneously by the male. When spawning· is comANDLOCKED SALMON

The outstanding sporting qualities of landlocked
salmon
have long been recognized. This photo was taken about 1900.
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Photo

by Owen

C. Fenderson

Young salmon usually remain in stream
areas from one to three yea rs
before moving into the lake.
Forked tail on salmon
helps
distinguish

nursery

it from

young

trout.

pleted in the first egg pit, the female moves upstream and digs a second pit; the gravel displaced is
carried downstream to cover the eggs in the pit below.
Statewide studies of salmon spawning runs have
shown that the ages of salmon in the runs vary considerably among lakes and among years. However,
most of our data show that the vast majority of the
salmon spawning runs in Maine lakes are comprised
of age groups 3 to 6. Salmon more than 7 years old
generally contribute little to the runs. Early maturing
1-and 2-year-old males frequently appear with the
older fish. Males and females are usually present
on the spawning runs in very nearly a 50:50 sex ratio.
Jn the Maine runs studies, most salmon were maturing
to spawn first as 3-, 4-, or 5-year-olds.
The majority
of salmon spawn in alternate years although some
spawn annually. The average female salmon will produce about 600 eggs per pound of body weight.
Salmon eggs spawned and fertilized in the fall lie
buried beneath the gravel in the nest (redd) where they
develop and hatch. To survive and develop, incubating eggs require a good flow of well-oxygenated
water percolating through the bottom gravels. Studies
in a northern Maine spawning area showed that salmon eggs were buried an average of 8 inches below
the gravel surface; some eggs were buried as shallow
as 4 inches and some as deep as 12 inches. Analysis
of redd materials showed that 72 per cent (by weight)
was larger than 1/4-inch in diameter 1 while 16 to 17
per cent was sand, and less than 1 per cent was silt
and clay.
Incubation time of the eggs depends. on water temperature; the period of incubation is longer with colder water. In northern Maine spawning areas, salmon
eggs hatch in about six months at water temperatures
ranging from 32 to 35 degrees Fahrenheit.

Under ideal conditions, we have found that as high
as 93 per cent of the eggs survive to a period just
before hatching. After hatching, the young salmon
remain in small crevices among the gravel particles
for about six weeks. During this period, the salmon
are nourished by absorbing nutritive material from
their yolk sacs. When the yolk sac is absorbed, the
salmon fry work their way up between the gravel
particles and emerge at the gravel surface. Upon
emergence from the gravel, young salmon begin their
lives as free-swimming fish that must protect themselves and search out and acquire their own food to
survive.
Young salmon (or parr) usually remain in the stream
nursery areas from one to three years before moving
into the lake to commence their adult life. During
the period of stream life, the ir main foods are small
insects and invertebrates.
Artificial propagation of landlocked salmon has been
practiced in Maine for more than 100 years. In the
early days, salmon eggs were collected from wild
parents, hatched in the hatchery, and stocked as fry.
In view of recent knowledge and improved rearing
facilities, young salmon are now kept in the rearing
stations for one or two years before release into the
lakes and p ands.

Salmon
are relatively
easy to raise in
hatcheries
-- one of their attributes
for successful
management.
Eggs are taken in the fall; the
young salmon
are usually stocked as fingerlings the following fall or as yearlings the spring thereafter.
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Salmon
information

is useful

scale samples are taken for age
determination.
Age and growth
to biologists in managing salmon fisheries.

Not all salmon lakes require stocking to maintain
a fishery. Our research and inventory studies determine which lakes have adequate natural reproduction
and need no stocking, and which waters require regular stocking to maintain a fishery.
Since 1960, salmon stocking in lakes that require it,
has been done using a stocking policy as a guide.
The policy is based on results of our salmon research
and will be revised and refined as our knowledge increases. The stocking policy considers many factors
including the amount of productive area available and
the degree of competition and predation.
sporting qualities of the landlocked
salmon as a game fish have thrilled anglers for
many years. Popular accounts praising the salmon's
acrobatic prowess have enticed many prospective salmon fishermen to try their luck.
The challenge offered by the salmon as a sport fish
has been most fully recognized within the past 100
years. Reports by the early Commissioners praised
the sporting qualities of landlocks and urged their
propagation and distribution in Maine waters. During
the period of early development of the sport fishery,
poachers apparently accounted for large numbers of
salmon.
Landlocked salmon fishing is usually at its peak during the first several weeks after ice-out, when fast
fishing can be experienced by trolling streamer flies
or artificial lures on or near the surface. As surface
waters warm, and salmon resort to deeper water,
fishermen are most successful by trolling with weighted or lead-core lines with a variety of baits or by
still or "plug" fishing with live bait.
Fishing success (catch-per-hour) for salmon is highly variable, but it is usually highest in early spring
when surface fishing is fastest. The average catch per
hour for salmon in our statewide studies ( 5 fish per
100 hours of fishing) is somewhat misleading because
this figure includes all anglers, both skilled and unskilled, and all seasons of the year. Skilled anglers
fishing under ideal conditions enjoy a fishing success
many times higher.
The sizes of landlocked salmon taken by fishermen
may vary considerably among lakes and among years
in the same lake. The chief factors influencing size
of angled salmon are the growth rate and the age
group of fish that may be dominating the fishery. In
our statewide studies, we have found that anglercaught salmon average mostly from 15 to 18 inches in
length and one to two pounds in weight. Waters that
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yield many fish in the three-to five-pound class are
considered exceptional.
Ages at which salmon reach legal length in Maine
lakes depend mainly on growth rate and the legal
length limit in various waters. At the present time,
the general law length limit for salmon is 14 inches,
except for waters in Aroostook County and certain
other waters, where the minimum legal length is 12
inches. With the 14-inch length limit, landlocks become
legal at ages ranging from two to six years. In most
waters with a 12-inch length limit, salmon become
of legal size at ages two to four years. For 92 lakes
for which we have information, the majority of the
salmon reach legal size at ages three and four. In
faster growing populations, salmon may become legal
at age two, while in lakes with slowest growth, salmon may not reach 14 inches until age five or six,
or 12 inches until age four.
are revealing that landlocked salmon
are highly responsive to management. Among
the salmon's attributes that favor successful management are its relatively long life span, its ability to
tolerate competition, its tolerance of a moderately
wide range of water temperatures, its good growth
potential, its susceptibility to angling, and the relative
ease with which it is raised in hatcheries. As our
studies continue, more facts will be revealed upon
which we will base our management to maintain
and improve landlocked salmon fishing in Maine.
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LETTERS
NOT'ES

COMMENT
Snowmobile

Law Quiz

1. True or False: All snowmobiles operated in Maine
must be registered.
2. What becomes of the funds
received from snowmobile
registration?
3. True or False: Snowmobiles are exempt from
all property taxes and excise taxes under the new
snowmobile law.
4. Does the law give a snowmobile operator the right
to cross or go on the land
of another without pennission?
5. Does the law say anything
about reckless operation of
snowmobiles, operating
while intoxicated or under
the influence of liquor, operating to endanger, failing
to operate at prudent speed,
and maintaining adequate
mufflers on snowmobiles?
6. Is a sales tax purchase certificate needed to register
a snowmobile bought in a
casual sale between two
individuals?
7. True or False: Snowmobiles may cross Interstate
95.
8. Which categories of snowmobile accidents must be
reported and to whom?
9. A person must be at least
how many years old to cross
a plowed road with a snowmobile?
10. Where can copies of the
snowmobile law be obtained?
(Answers
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are on next page)

WILDLIFE REFUGE NAMED
The recent naming of the coastal
Maine national wildlife refuge in
honor of the late Rachel Carson has
been praised by Fish and Game
Commissioner Ronald T. Speers.
Speers said "It is an appropriate
and deserving honor for the Department of the Interior to bestow
on Miss Carson.
History will
remember her as one of our greatest conservationists, and she knew
and loved coastal Maine thoroughly."
The Rachel Carson National
Wildlife Refuge, which stretches
40 miles along the York County
coast, contains 1, 305 acres and
will ultimately be expanded to
4, 000 acres.
The U. S. Fish and Wildlife
Service became interested in establishing the refuge through
Speers' efforts when it became
obvious that Fish and Game Department funds were insufficient
for such a major land acquisition
project.
Speers said "the Fish and Game
Department is continuing its acquisition of the salt marshes of
Scarboro, where it has title to more
than 1, 100 acres."
The Rachel Carson National
Wildlife Refuge and the Scarboro
Game Management Area together
will preserve most of the tidal
marshes between Kittery and Portland, protecting them from destruction by landfills, subdivisions,
dredging operations,
and other
works of man which have caused

marshlands to disappear at an
alarming rate along the northeast
coast.
' The integrity of our tidal
marshes is absolutely essential not
only to waterfowl but to shellfish
and the many species of finfish
that depend upon our coastal wetlands for their very existence,"
according to Speers.
Miss Carson's
most famous
work, ''Silent Spring,'' which appeared in 1962, brought forth in
dramatic fashion the dangers of
DDT and other pesticides.
It
frequently is quoted as a classic in
its field 21 ong with her earlier
volumes on the sea, "The Sea
Around Us," and "Under the SeaWind.''
Her great awareness of nature
was sharpened by the 16 years
she spent as a writer and editor
for the Fish and Wildlife Service.

HATCHERY PERSONNEL
CHANGES
Several personnel changes and
new appointments have taken place
recently in the Hatchery Division.
John S. Davis, foreman of the
Deblois hatchery and a veteran of
23 years service, has been named
foreman at Grand Lake Stream
Hatchery. He replaces William D.
Sprague, who died in October.
John R. Willey, 19 years with
the Department, has been appointed Deblois foreman.
Norman E. Philbrick, assistant
at Enfield,
will succeed Howard
A. Moody as foreman at that
facility.
Moody retired after 39
years of service. Philbrick, with
17 years service, will be replaced
by Thane L. Clifford, a 14-year veteran with service at New Gloucester and Governor Hill. Lawrence
G. Burton of Detroit has been hired
as a hatcheryman.
Clifton C. Kinney, who relired
in January, was a hatcheryman at
Casco and will be replaced by
Jerre E. Keller of Brooks. Keller
has had previous experience with
the Department's Game Division.
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George T. Blackburn of Millinocket is a new hatcheryman at
Dry Mills, filling a vacancy there.

IT'S THE LAW
It is
Maine
smelts,
for bait

unlawful to import into
any live fish, including
which are commonly used
fishing in inland waters.

HORACE
BOND

Horace P. Bond, former chairman of the Atlantic Salmon Commission, died December 4, 1969,
at the age of 80.
A Bangor resident, he was former president of the Penobscot Salm on Club and the Penobscot
County Conservation Club and
caught several of the traditional
presidential salmon at the Bangor
Salmon Pool.
He was the first
commissioner appointed when the
Salmon Commission was established in 194 7, serving in that
position until retiring in 1967.
In 1965, the Penobscot River
fishway system was dedicated to
him for his untiring efforts to
restore Atlantic salmon runs in
Maine rivers.
He was born in Stetson, graduated from Yarmouth High School
and Portland Business College, and
served in World Wars I and II. For
43 years, he was the Maine sales
representative for the Eskelman
Feed Company of Pennsylvania.
He is survived by his wife, Mrs.
Gertrude Herrick Bond of Bangor,
one daughter, two sons, and six
grandchildren.
His son, Lyndon
H., of Augusta, is Fishery Division
Chief of the Maine Fish and Game
Department.
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EDUCATION POSITION FILLED
Marshall T. Wiebe, a University
of Maine. graduate, has filled the
position of supervisor of conservation education, vacant since
Gene Hocutt transferred to the
Game Division.
Wiebe will be executive director
of the Conservation
Education
Foundation of Maine and supervise
operation of the Conservation
School at Bryant Pond. He will
also co-ordinate the conservation
education efforts of the Maine
Fish and Game Dept.
A native of Stratford, Connecticut, Wiebe graduated from the
University in 1960 with a B. S.
degree in wildlife management.
He earned his masters degree in
education from the University of
Bridgeport in 1962.
He was assistant professor of
zoology at Nichols
College in
Massachusetts from 1962 to 1967.
In 1967, he became executive di-

rector of the Audubon Society of
the State of Connecticut and held
that position until recently.
Wiebe, 31, is married to the
former Joan L. Schott of Lewiston;
they have one daughter and are
living in Readfield, Maine.

DOG CONTROL URGED
One of the most serious wintertime problems faced by Maine's
deer herd is dogs -- largely domestic, house-type, pets. They chase,
harass, and kill unknown numbers
of deer annually, especially in
winter and early spring when snow
makes the going tough for deer.
A small number of deer-chasing
dogs can virtually wipe-out the
deer herd in an area. Four dogs
tracked down by game wardens
a few years ago had accounted
for 25 deer in one yard, seven in
one forenoon.
The really tragic aspect of this

Answers to Snowmobile Law Quiz
l. True, except those used over the snow on the Lind on which the operator lives,
has contractural rights on, or on which he is domiciled, provided the snowmobile is not operated elsewhere in the state.
2.

Each $10 registration fee is divided as follows: The Fish and Came Department
receives $3 for administration and enforcement of the snowmobile law; the State
Park and Recreation Commission receives $1 for marking and clearing snowmobile trails and providing trail maps and charts and other educational and
informational materials for snowmobiling.
The remaining $6 of each fee is
returned to the municipality of the owner's residence.

3. True.
4.

No. Any person who goes on the land of another is accountable under existing
trespass laws. Also, the snowmobile law provides that a snowmobile operator
must stop and identify himself at the request of the landowner.

5. Yes. The snowmobile law has codes ofoperation very similar to those governing
regular motor vehicles.
6. Yes. The first time a snowmobile is being registered in the n ew owner's name
a sales tax purchase certificate must accompany the snowmobile registratio1~
application.
7. False.
Snowmobiles are banned from all controlled access highways. Other
roads may be crossed as directly as possible and with the snowmobile operator
yielding to conventional vehicles. A snowmobile may not travel in a right-of-way
parallel to a plowed road during hours of darkness.
8. As in the case of motor vehicle accidents, the oper atorzof any snowmobile involved in any accident resulting in injuries or death, or property damage to the
estimated amount of $100 or more, or someone acting for him, "shall immediately
by the quickest means of communication give notice of the accident" to any of
the various law enforcement agencies (game warden, state police, etc.).
9. 14.
10. Snowmobile owners are given a copy of the law upon registering their machines.
In addition, copies may be obtained from the Snowmobile Registration Office,
State Office Building, Augusta, Maine 04330.
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waste of Maine's white-tails is that
it is nearly 100 per cent avoidable.

With wardens spread thin, enforcement of existing dog laws is difficult at best.
Some changes in
these laws may be forthcoming.
What is needed most, however,
is public understanding and cooperation. Dogs can and do kill
deer. Period. Given the opportunity, any Rover or Spot can have
his natural instincts aroused and
turn into a deer killer. And he
can chase and kill without his
owner having any idea that it is
going on.
If every dog owner in the State
of Maine kept his dog under control, especially during the critical
winter months, the problem would
disappear.

WILLIAM
SPRAGUE

William D. Sprague, foreman at
the Grand Lake Stream Hatchery
for 18 years, died in October.
Sprague, a lifelong resident of
Grand Lake Stream, was born
December 22, 1900. He first went
to work for the Maine Fish and
Game Department as a fish culturist assistant in 1951 and was later
promoted to fish hatchery foreman.
Sprague was well-known as a
guide in the Grand Lake Stream
area for many years prior to joining the Hatchery Division.
He is survived by his wife, the
former Florence Adams of Littleton, and three children.
Maine Fish and Game occasionally
prints letters of general interest. All
letters must be signed, though the
name will be withheld on request.
We are always happy to get your
comments and are especially interested in article topic suggestions.
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NEW WARDENS
'The appointments and assignments of two new wardens were
announced recently.
Robert C. Carter, a Brunswick
native, has been assigned the Burbank-Northeast Carry district, and
Charles D. Marshall of Ellsworth,
has northern Aroostook County.
Marshall, 27, has served on the
Ellsworth Police Department and
the Hancock County Sheriff's Department. A 1960 graduate of Ellsworth High School, he is married
to the former Joanne R. Carroll,
also of Ellsworth.
He replaces
Warden Carroll Goodwin who was
transferred to Ft. Kent.
Carter, 26, served as an Army
paramedic from 1961 to 1964, after
graduation
from
Lubec
High
School, and attended Washington
State College in Machias. He also
attended the Pratt and Whitney
machinist school in East Hartford,
Connecticut. His wife is the former Joan C. Dorr of Lubec. Carter
replaces warden Michael O'Connell who was reassigned to the
Pittston Farm district.
GAME POSITmN FILLED
Bringing with him a considerable
amount of practical experience,
James S. Dorso of Gardiner has
filled a position in the Department's Game Division.
In his new job, Dorso will be
assistant to Regional Game Biologist Gene Hocutt and will work
on a number of game management
and research projects in southcentral Maine.
Dorso, 45, has been an active
Maine guide for many years and is
interested in all aspects of hunting
and fishing activities.
For the past 12 years, he has
had a hobby of building and putting
up wood duck nesting boxes and
presently has 130 boxes in the
Augusta-Gardiner
area.
He has
worked on duck banding and brood
checks for the past four years in
co-operation
with the Fish and
Game Department.

Dorso is a native of Derby,
Connecticut, and served in the
Navy during World War II. He is
a member of the Maine G.uides
Association and several sportsmen's clubs.
He is married to the former
Gloria Griffin of Gardiner; they
have four children.

DEER HUNTER SURVEY
About 8,000 hunters were interviewed during the past deer hunting season at Game Division biological check stations operated at
strategic locations throughout the
state.
Dr. Fred Gilbert, big game project leader, reported that as a
result of the checks, more than
2,000 deer were examined.
''Analysis of the responses of the
hunters to the interview questions
will give us a better understanding
of hunting pressure characteristics
and let us know deer hunters' opinions on many subjects,'' Gilbert
said. Further, he noted that the
biological data obtained from the
deer examined will aid the Fish
and Game Department in determining future management proposals for Maine's white-tailed
deer.
Game Division
biologists
and
wildlife students from the University of Maine were kept busy
manning the check stations.
In
addition to the deer they checked,
a considerable number of bears
were examined and much information obtained.
Gilbert expressed his appreciation to the many resident and nonresident hunters who took time to
stop at the stations.
"Response
was excellent,"
he said, "and
the majority of the hunters expressed the feeling that this was
a very worthwhile project, and
they were happy lo co-operate."
A summary report on the results of the hunter interviews and
deer examination will be released
during spring, 1970.
Maine Fish and Game-Winter 1969-70

DON'T LITTER

BLAZE ORANGE TEST

ME.

Litter clean-up costs Maine taxpayers a half million dollars every
year.
Litter is ugly. It is also
a fire threat, a safety hazard, and
a sanitary problem. You can be
fined up to $100 for littering in
Maine. Six good reasons to shake
the litter habit.
WINTER ANGLERS NOTE
A new law reduces to five
pounds the legal weight limit for
game fish caught through the ice.
The number limit remains at eight
on salmon, trout, or togue, and
fishermen may still use five lines,
except on waters with special regulations. The limits on bass, on
those waters open to ice fishing
for bass, are eight fish or five
pounds.

1970 LICENSE FEES
Resident
Hunting (under 16)..........
$ 1.00
Hunting (16 and older).....
4.00
Combination hunting and fishing
.
7 .25
Serviceman combination ..
2.35
Fishing
.
4.00
Archery
.
5.25
Fishing* 3-day
.
5.00
*(Exchangeable for season) .25
Nonresident
Big Game (necessary for deer
and bear) .. .. . .. .. .. . ... .. .. $33.25
Small game . .. .. . .. . .. .. .. .. ..
17 .25
Small game, junior
(under 15) . .. .. . .. .. .. .. ....
10.25
Archery........................
15 .25
Fishing: season .. .. .. .. .. . ..
11.00
Fishing: 3-day...............
5.00
Fishing: 7-day...............
6.00
Fishing" 15-day.............
7. 75
*(Exchangeable for season) 3.25
For other fees, please write to
the Department
Maine Fish and Game-Winter
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For the third year in a row,
there was a 50 per cent reduction
in visibility-connected hunting accidents in the fluorescent blaze
orange test area in Southwestern
Maine. Four such mishaps occurred during the 1969 hunting season, one-half the average number
that took place in years before
the wearing of FBO became required for hunters during the deer
season.
Warden Safety Officer John
Marsh reports that one of the mishaps, a fatal one, took place in
thick young pines at 8:15 on a very
dark, rainy morning. The victim
was mistaken for a deer. A reenactment of this mishap the same
morning proved a blaze orange cap
such as the victim had been wearing was not visible in the thick
growth, but a coat of the same
color would have been seen by the
shooter.
The second mishap occurred in
an area where there was a high
concentration of hunters.
The
victim did not have on any required fluorescent orange, though
hunting in the test area; he was
wearing red and black and was
mistaken for a deer. He was shot
in the thigh on a partially grownup tote road at a distance of 129
feet.
Re-enactment showed that
an FBO hat and vest could be
seen much more quickly.
The third accident took place
when the shooter saw a deer,
fired, and hit the victim who was
52 yards beyond the deer. The
victim, who was wearing an FBO
cap, received leg injuries.
Reenactment revealed that the cap
was not visible at head level in
the heavy, mixed growth and could
barely be seen when waved at leg
level.
The fourth mishap occurred in
thick conifer growth during a deer
drive. The shooter wounded a
deer as it passed, but one of his
buckshot pellets travelled 20 yards
beyond and hit the victim in the
lower leg. The victim had on a

blaze orange hat that could not
be seen through the thick growth.
As an interesting sidelight to
his study of the causes and prevention of shooting mishaps, Safety Officer Marsh had three wilderness district wardens keep track
of the number of hunters they observed and the number who were
wearing FBO in some form. Each
of these wardens had a district
that was outside the test zone.
Of a total of 889 hunters observed during November, 428 had
on fluorescent blaze orange in some
form. In other words, nearly 50
per cent of the hunters in these
areas were wearing FBO even
though not required to do so.

CORRECTION
In the Fall 1969 issue, we lost
a line of type and thereby changed
the meaning in one section of the
new laws enacted by the 104th
Legislature.
On page 5, under
Guides and Trapping, Chapter 251,
P .L., should have read: The muskrat season in Maine north of the
CPRR tracks shall be Nov. 1 to
May 15, except that in Somerset
County the season in this area
shall be Oct. 21 to May 15. From
April 1 to May 15 each year, it
shall be unlawful to trap muskrats
with other than a killer-type trap.
The same provisions apply south
of the CPRR tracks except that
the season is Nov. 1 to April
30, and the killer trap is required
from March 15 to April 30.

MOVING?
If you are moving, please drop us
a line and give both your present
mailing address (exactly as. it appears on your mailing label) and
your new one, including zip codes.
We must have this information at
least four weeks in advance of the
next publication date. The magazine is not forwarded automatically, and undeliverable copies are not
returned to us.
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SUBSCRIPTION
EXPIRING?

Moody

Kinney

TWO RETIRE IN HATCHERY
DIVISION
Two retirements took place recently in the Hatchery Division.
Howard A. Moody. foreman at
the Enfield Hatchery, retired after
39 years of service in the fish
culture business.
His first duty
was at the old Houlton Feeding
Station.
He transferred to the
Caribou Hatchery in 1934 and to
Casco in 1955. He became superintendent of the Enfield facility
in 1959.
Moody was born in Rockport,
Maine, and is married to the former Martha Arrington of Appleton.
Clifton C. Kinney, hatcheryman
at the Casco Hatchery, first went
to work for the Hatchery Division
in 1954, retiring in January, 1970.
Kinney is a native of Easton
and is married to the former Mabel
Martin of Sangerville.

ECOLOGY DEFINED
Ecology is the science that deals
with the relations between all of
the elements in an environment-the ecosystem. It rests upon all
of the biological
and physical
sciences with their innumerable
ramifications -- and when man is
a part of the environment, the
social sciences are also involved.
It uses these sciences in their relations to each other to determine
what happens in a given environment, under both natural and modified conditions, and why it happens.
-Dr. Samuel T. Dana,
Dean Emeritus,
University of
Michigan, School of Natural Resources.
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Don't take a chance on missing a
single issue of Maine Fish and
Game - check to see when your
subscription expires.
If you see LAST COPY printed
on your mailing label, the current
subscription has run out.
The last two digits on the top
line of the label code indicate your
last issue-13, for example, stands
for the 3rd (summer) issue of
1971.
A subscription that has
been extended before running out
will have four characters (no
blanks) in the second line of the
coding.
REWARD
The Mount Desert Island Rod
and Gun Club is offering a $100
reward for information leading to
the arrest and conviction of anyone
killing a bald eagle in the State of
Maine. Send information to MDI
Rod and Gun Club, c/o Randall
Sprague, Ledgelawn Ave., Bar
Harbor, Me. 04609.
WARDEN AIDES APPOINTED
Sixty-four warden aides were
commissioned recently following
an intensive three-day law enforcement school presented by the Warden Service.
Game and fishery biologists were
commissioned, as well as men
from other Fish and Game Department divisions.
Personnel from
the State Park and Recreation Commission and Baxter State Park also
attended.
Commissioner Ronald T. Speers,
who originated the idea for commissioning non-warden field personnel, noted that the duties of
wardens are continually mounting,
but limited funds prevent the addition of more full-time wardens.
The new warden aides have full
authority
to enforce all fish and
game laws as well as the boat,
snowmobile, and litter laws.

Adams

Lord

TWO WARDENS RETIRE
The Warden Service lost two
veteran district wardens through
retirements recently.
Warren D. Adams of Dixfield,
a warden for 23 years, retired
in November, and Ervin W. Lord
of North Lovell, also a 23-year
veteran, retired in December.
Adams was born in Hiram,
Maine, in 1914 and is a graduate
of Cornish High School. He served
in the Army during World War
II. He is married to the former
Leola Osgood of Prentiss; they
have one daughter.
In retirement, Adams is working for the post office in Mexico,
Maine. He has been replaced in
the Dixfield-Rumford warden district by Warden Eric T. Wight,
formerly of East Millinocket.
Lord is a native of Manchester.
Maine, born in 1920. He graduated from Belgrade High School
and served in the Army in World
War II. He is married to the former Jeannette Dube of Augusta; they
have three children.
Lord is now working as project
manager of Evergreen Valley, a
year-round recreation area under
development in Stoneham and Lovell.

PHEASANTS AVAILABLE
Anyone interested in raising
pheasants this year in co-operation
with the Department should make
application before March 15. Information on the pheasant program
can be obtained from the Augusta
office.
Maine Fish and Game-Winter
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by Roger A. Marin
Fishery Biologist

Bul/'1eatls
Aren't

All
Bad
T

HE BROWN BULLHEAD (Ictalurus
nebulosus), or "hornpout" as it
is commonly called in Maine, is the
only member of the catfish family
in this state. Although this Maine
resident never attains the size of
some of its cousins such as the
mud catfish or flathead catfish which
may exceed 100 pounds, it may grow
to 18 inches and is in reality a giant
to its cousins, the madtoms, which
seldom exceed four to five inches.
The brown bullhead is found in still
and gently moving waters throughout New England, southward to
Virginia and westward to North Dakota. The fish is characterized by
its scaleless body and whisker-like
barbels around the mouth. These
"whiskers" function as sensory appendages for feeding and feeling on
the p nd bottoms. The hornpout is
chiefly a nocturnal fish; that is, it is
most active after sunset.
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The bullhead is a spring and early
summer spawner. It selects a spot,
usually in a gravel or sand-bottomed
area near some protective object such
as a log or boulder, to construct its
nest. A spot is swept clean, and the
eggs are deposited in adhesive, cream
colored masses resembling those of
a frog. In Maine, the nesting site is
invariably in water less than three
feet deep.
The young hatch in three to five
days, and usually one or both parents
will remain with them and protect
them. It has been reported that an
adult will sometimes engulf the
young fish in its mouth in order to
protect them from danger, allowing
them to escape when the danger
has passed. Adult bullheads will also
chase intruders away from the nest
and will swim around with their
"brood" until the young are one to
two inches long; then the young
bullheads are on their own and
usually will spend the remainder of
their first year among weeds and
grass along the shore.
Little is known about the growth
rate of bullheads, but very few have
been reported longer than 18 inches
here in Maine.
The smaller bullheads usually feed on insects, plants,
and crustaceans. Small fish comprise
some of the diet of the larger hornpout. The bullhead is considered

instance, 51 per cent of 143 bullhead
stomachs examined during the lake
trout spawning period contained lake
trout eggs.
The bullhead is a very hardy fish
and can usually survive in waters that
are unsuitable for most other fish
species. Because of their ability to
move back into marshy areas and
withstand low oxygen levels there,
bullheads pose a problem to fishery
biologists during pond reclamation
projects, in that sometimes not all
fish are eliminated.
Bullheads are most easily caught
after sunset; their keen sense of smell
makes them particularly susceptible
to odorous baits and globs of worms.
As many a fisherman has learned
the hornpout can inflict a painful
wound if its spines penetrate one's
skin.
The reason is that many
members of the catfish family have
venom glands at the base of their
dorsal and pectoral spines; the tiny
madtoms are the most poisonous of
the catfish family. The swelling that
results from being pricked by the
bullhead's spines usually is not long
lasting or dangerous, but infection
may occur from bacteria contained in
the mucous on the spine. Therefore, it is a good idea to wash the
wound as soon as possible.
Despite its lack of appeal to most
Maine anglers, the bullhead makes
for excellent eating, according to
those who have tried them. The
flesh is firm and white, and there
are few bothersome bones compared
to many of our more desirable game
fishes.
So, in spite of some of the bullhead's undesirable characteristics he
really isn't all bad.
•
29

INFORMATION ON THE MAINE DEER HERD
Ronald T. Speers

Editor's note:
On December 30, 1969, Fish and
Game Commissioner Ronald T. Speers issued the first
of a planned series of monthly Commissioner's Newsletters which will deal with timely subjects in the
wildlife and fisheries fields. The first newsletter is
concerned with the status of the Maine deer herd -a topic of such significance and wide interest that we
reprint it here because we feel that many readers of
Maine Fish and Game may not see it otherwise. If
you would like to receive future issues of the newsletter, write to NEWSLETTER, Maine Fish and Game
Dept., State Office Bldg., Augusta, Maine 04330;
be sure to give your name and address exactly as it
appears on your magazine mailing label.

F

OR SEVERAL YEARS NOW' I have been urged to
resume the Commissioner's Monthly Newsletter
for the Department of Inland Fisheries and
Game, but there have always seemed to be other
matters more demanding of the necessary time. So
the reappearance of the newsletter has been constantly sidetracked.
However, there has been so much interest shown in
the past deer season in Maine, and there have been
so many opinions expressed by people from all corners
of the state-each with his own idea or theory of what
is wrong with the Maine deer herd and what should
be done to "preserve it" or "save it from extermination'' -that this newsletter finally commanded
top priority in the time schedule, in order to clarify
the picture for the people of our state.
First, in order to dispel the fog, smoke, and plain
uninformed opinions about the deer situation, the
Department is prepared to state unequivocally, based
on more than thirty years of management work with

deer, that
deer herd.

there

is nothing

wrong with the Maine

is a hardy and prolific
animal. Deer have managed, since Colonial times,
not only to maintain themselves but actually to increase
in numbers. They are far more numerous today than
in the early days.
There is a reason for this increase, and the key to
it is in land use patterns. We must keep in mind
that deer are not creatures of the dense, even-aged,
and mature forests; food is scarce in that environment.
But before the coming of the white man, most of
what is now the major range of the white-tailed deer
was in just this type of forest, and there were relatively few deer present. However, as the settlers moved
in to farm and the lumbermen to cut the timber, the
forests changed.
With the change to more open
lands and to uneven-aged stands of timber, more food
became available, and the deer herd multiplied.

T

HE WHITE-TAILED, DEER

deer are products of land use patterns, and the major limiting factor
on the number of deer is the amount of winter food that these land
use patterns make available to them
30
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we are trying to produce the optimum
number of deer that can be maintained year after year as a healthy,
vigorous herd in balance with its environment
and with its year-round
food supply

This pattern occurred throughout all of our northern
states from the Great Lakes to the east coast. Deer
were a rarity in northern Wisconsin, Minnesota, and
Michigan, before the loggers moved in, according to
the historical records; and the white-tail was equally
scarce in the northern forests of Maine. If we read
the account of Arnold's expedition to Quebec, we find
that starvation was a major problem with men who by
the very nature of the times were real woodsmen and
hunters and who would certainly have found game to
live on if it had been present in any appreciable
numbers in the deep forests they had to traverse.
Without belaboring the point, then, the deer today
in Maine is a product of the land use patterns that
exist in the state, and the major limiting factor on
the number of deer is actually the amount of winter
food that these land use patterns make available to
the deer herd.
We cannot carry more deer consistently in Maine
year after year than this winter food supply will allow.
This is sometimes a very difficult point for the Fish
and Game Department to get across to our hunters.
We are not trying to produce the maximum number
of deer that could be raised in any one year in our
state. Rather, we are trying to produce the optimum
number of deer that can be maintained year after
year as a healthy, vigorous herd in balance with its
environment and with its year-round food supply.
Because of the prolific nature of the deer, it would
be no trick at all to increase the size of the deer herd
for a year or two by various measures such as a buck
law or season mainipulations. However, in the long
run, such action would actually have an extremely
damaging effect: an increased herd would soon overbrowse and destroy the winter food supply in the deer
yards, and starvation would then cut the herd back.
The ultimate result of overbrowsing and destruction
of the deer yards would be an inability to carry a
deer herd of the size we presently have.
The following figures give the deer season statistics
for Maine from 1940 through the season just past, with
the exception of this year's license sales figures. These
could not be included because not all reports are in
from the selling agencies.
A quick study of these figures should prove reassuring to anyone who is concerned about the status
of the Maine deer herd.
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Deer

License

Sales

Deer
Year

Kill

Total

1969
1968
1967
1966
1965
1964
1963
1962
1961
1960
1959
1958
1957
1956
1955
1954
1953
1952
1951
1950
1949
1948
1947
1946
1945
1944
1943
1942
1941
1940

30,456
41,080
34, 701
32, 160
37 ,282
35,305
29,839
38,807
32,747
37,774
41,735
39,393
40'142
40,290
35,591
37 ,379
38,609
35'171
41,730
39,216
35,051
35,364
30,349
31,728
24,904
21, 708
24,408
22,591
19,881
22,201

N.A.
186,982
182, 117
181, 744
185 ,808
183,346
175,723
176, 766
172,435
182 ,652
174,684
173,810
174,174
169,002
170,181
172,647
170,947
171,352
166,961
152,052
154,815
124,267
113,426
130, 765
113,821
110,505
109 ,602
104,461
105,636
99, 701

Non Res.

Res.
N.A.
150,833
148,652
149,521
152 ,665
153 ,212
147,205
150,877
146,636
157 ,025
150,829
150,895
150,515
145,633
145,087
148,250
145,889
145,905
145,803
134,339
138,467
106,809
101,520
113, 189
102,343
102, 176
102,411
99,014
99,521
94,024

N.A.
36, 149
33 ,465
32 ,223
33'143
30,034
28,518
25,889
25,799
25,627
23,855
22,915
23,659
23,369
25,094
24 ,424
25,058
25,447
21, 158
17, 713
16,348
17,458
11,906
17' 576
11,4 78
8,329
7 ,191
5,447
6,115
5,677

NOTE:

Total and resident
license sale figures from 1966 on do
not include junior licenses
for hunters aged 12-15 who
had previously
hunted free. There have been 17-18 thousand junior licenses sold annually since 1966.

NOTE:

In 1947,
12 Nov.

NOTE:

No archery

NOTE:

1945-1948
veterans got free licenses.
this would mean about 30,000 a year.

N.A.:

Figures

fires

caused

licenses

woods

are included

closure

from

until

1951.
Except

17 Oct.

to

for 1945,

not available.

this table, it can be seen that for the twentythree-year period since 1946, we have consistently
harvested some 30,000 to 40,000 deer per year in
Maine. (And, as a footnote, these are prize deerMaine raises the largest white-tailed deer in the nation!)
A six- or seven-year-old deer in the wild under
natural conditions is an old deer, indeed! So, in our
twenty-three years of figures, we are covering, conservatively, three to four complete generations of deer!
Obviously, if we were over harvesting our deer herd,
we could not have maintained our kill figures over
that long a period.
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UT WHAT
about the increased hunting pressure?
The license sales figures indicate that the number
of hunters has increased during the period. What is
that doing to the herd? Well, the answer to that lies,

B
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again, in the actual kill figures. The increase in the
number of hunters has had an affect on only the hunter success ratio-that is, on the percentage of hunters
who get their deer-and not on the herd. In other
words, as the number of hunters has increased, the
deer kill has stayed within the same 30,000 to 40,000
figure; and, therefore, the number or percentage of
unsuccessful hunters has increased, which may account for some of the concern about the "disappearing" deer herd.
Frankly speaking, if the deer kill figures had risen
over the years with the number of hunters, the Fish
and Game Department would be concerned over what
the maximum peak would be, but it is quite apparent
from the figures that the white-tail is able to cope very
well with our present hunting pressure.
To return to the major point, then, the most important thing that we can do to maintain the optimum
number of deer in Maine in a healthy, vigorous condition, is to manage the herd so it is in balance with
the winter food supply available to sustain it - particularly in the northern reaches of our state!
Suggestions have been made, in good faith, to
shorten the season, etc., in the north country to protect
the deer and to allow them to increase. Unfortunately,
this is the major area where over-protection of this
type would have the worst long-range effect. Because of the longer winter yarding period in this area,
the available winter food supply can maintain fewer
deer than similar yards in more southern areas. As
an example, let us assume that a given winter deer
yard has a capacity of 2160 pounds of browse which
would be sufficient to maintain 12 deer for a 30-day
yarding period, with each deer consuming six pounds
of browse per day. We might then ask ourselves how
many deer could a similar yard maintain for a 45-day
yarding period farther north. It is clear that, with a
one-third longer yarding period, the yard could support
one-third fewer deer, or 8 animals on the same amount
of food for the longer period.
Stated mathematically:
12 deer x 30 days x 6 lbs. = 2160 lbs.
8 deer x 45 days x 6 lbs. = 2160 lbs.
No one would deny that a severe winter has an
effect upon the Maine deer herd. Obviously, deer
mortality increases in years of long lasting heavy
snowfalls and extreme and persistent low temperatures. However, the Maine deer herd has survived
many such winters in the past and undoubtedly will
survive many more in the future. The high deer kill
of the 1968 season may well have been a real blessing,
considering the relatively severe winter that fallowed.
The heavy cropping of the herd left the yards with
fewer deer to carry through the winter-and thus the
deer had a better chance of survival. A low deer
kill that year might well have resulted in heavy starvation losses and in the destruction of deer yards if
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the yards had had to carry more animals than they
could actually provide for.
might be made in reference to
the public's concern for the condition of the
deer herd. Deer are creatures of habit-but so are
the people who hunt them. One of the most common
complaints that the Fish and Game Department receives is from the person who says in effect, ''The
deer are all gone from this area. I've hunted here
every year for 20 years, and when I first hunted
here the area was alive with deer. Even ten years
ago it was pretty good, but in the last few years,
the deer just aren't here.''
Generally the writer attributes the disappearance of the deer from his favorite
hunting grounds to overhunting, and he demands that
the Department do somethirg to protect the herd before it is completely exterminated.
The writer of this type of letter is usually right
about the reduction in the number of deer in his
hunting area, but he is wrong about the reason.
Simply stated, the deer are not there as they were
twenty years ago, because the area is not the same as
it was twenty years ago. Nothing in life stands still,
and plant succession and plant growth have occurred
over the twenty-year period to the point where the
area is no longer as attractive to deer from the standpoint of food, and cover, etc. People, being creatures
of habit, will, however, continue to hunt the same
area year after year without recognizing the changes
that have taken place. What they should do is look
for a place that is in the same stage of succession
that their favorite hunting area was twenty years
previously. That's where the deer will be!
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NE FURTHER POINT

then, I would once more point out that
while the management of our wildlife resources
is a complex business involving many factors, the
major factor as far as our deer herd is concerned is
the amount and availability of the winter food supply
in a balanced relationship with the size of the deer
herd. It is worth repeating that we cannot carry more
deer in Maine consistently,
year after year, than the
winter food supply will allow. As long as we keep
that in mind as a cardinal precept, make our game
laws and plan our management accordingly, Maine
will have an excellent and healthy deer herd for all
of the foreseeable years ahead.
•
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